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间、20℃下麻醉剂对实验虾的半致死浓度、在 50 mg/L、100 mg/L、150 mg/L、




    1.对虾的麻醉和复苏过程可根据行为特征分为数个阶段；丁香酚合适的操作
浓度范围为 50 mg/L-200 mg/L， 适丁香酚浓度为 100 mg/L；在 20℃下，丁香
酚对日本囊对虾幼虾的半致死浓度为 530 mg/L，而日本囊对虾在 50 mg/L、100 
mg/L、150 mg/L、200 mg/L 丁香酚药液中的半致死时间分别为 150 min、60 min、




而显著延长；在 100 mg/L、150 mg/L、200 mg/L 不同浓度组中，随着离水时间
的延长，实验虾复苏时间也显著延长。 
3.在 0 min-5 min 内，随着丁香酚浓度从 0 mg/L 上升到 200 mg/L，实验虾

























   实验结果表明，丁香酚是一种可靠、安全、高效的麻醉剂，在日本囊对虾幼
虾的短时间离水操作和运输等方面具有广阔的前景。 
 






































   These experiments investigated the anesthetic effects and mechanism of eugenol 
in Marsupenaeus japonicus juveniles to develop eugenol as a new environmental 
aquatic anesthetic and to provide some basic data for the practically application of 
eugenol.   
   In the experiments, by observing the degree of anaesthesia and survival rate of 
Marsupenaeus japonicus juveniles in different concentrations of eugenol and their 
characteristics in anaesthesia and recovery stages, measuring the median lethal time of 
M. japonicus juveniles in different concentrations of eugenol and the median lethal 
concentration of eugenol for the shrimps under 20℃, investigating the behaviour and 
the time of anaesthetic stages and recovery stages of Marsupenaeus japonicus 
juveniles in different concentrations of eugenol (50 mg/L, 100 mg/L, 150 mg/L, 200 
mg/L) and different water temperature (15℃ ,20℃ ,23℃ ,30 )℃  , measuring the 
reasonable concentration of eugenol and the time of recovery of M. Japonicus 
juveniles which were out of water after anaesthesized, measuring the changes of 
oxygen consumption and ammonia-N excretion of M. Japonicus juveniles in different 
concentrations of eugenol groups, investigating the effects of eugenol against the 
stress response of M. Japonicus juveniles induced by sharp changes in water 
temperature, measuring and comparing the activity of Nitric Oxide Enzyme of brain 
of anesthetized and unanaesthesized Marsupenaeus japonicus juveniles, the results 
are showed below: 
   1. The anaesthesia and recovery stages of M. japonicus juveniles can be divided 
into several parts, M. Japonicus juveniles displayed dfferent characteristics of 
behaviour in every parts. The concentration of eugenol suitable for experiment ranges 
from 50 mg/L to 200 mg/L, and the reasonable concentration of eugenol is 100 mg/L. 
Under 20℃, the median lethal concentrationof eugenol is 530 mg/L, the median lethal 















min, 60 min, 40 min, 20 min respectively. 
   2. The anesthetic time of M. Japonicus juveniles plunged into anesthetic stages 
shrunk linearly as either temperature or concentration hoisted, while the recovery time 
increased as the concentration increased or temperature decreased. Under the same 
time of being out of water,the time of recovery increased as the concentration rose. 
With the increase of the time of being out of water, the time of recovery of the 
experimental juveniles in 100 mg/L, 150 mg/L, 200 mg/L concentration groups went 
up.  
   3. The oxygen consumption in 0 min-5 min showed a trend that rose first but fell 
at last with the concentration of eugenol increasing from 50 mg/L to 200 mg/L, 
however the oxygen consumption fell within the followed 5 min-10 min and 10 
min-15 min as the concentration went up. After the processes of simulative anesthesia 
transport, the oxygen consumption and ammonia-nitrogen discharge of Marsupenaeus 
japonicus juveniles displayed significant differences between anesthetic group and 
control group but showed similarity between anesthetic group and cold-water group. 
   4. Induced by sharp changes of water temperature and the measurement of 
morphology, M. japonicus juveniles showed higher survival rate in anaesthetic group. 
This rate went up remarkably as the concentration of eugenol increased. The 
differences between the serum biochemical indicators of M. Japonicus juveniles in the 
anaesthesia group and control group were remarkable, because the livers of 
Marsupenaeus japonicus juveniles in control group were injured by stress response. 
After anaesthesized with eugenol repeatedly, the differences of time of anaesthesia 
and recovery of M. Japonicus juveniles in every experiment were not significant. The 
differences between the serum biochemical indicators of M. japonicus juveniles in 
anaesthesia group and control group were not marked. The nitrogen monoxidum 
enzyme activity in brains of M. Japonicus juveniles was significantly different 
between anesthesia group and non-anesthetic group. 
   To sum up, eugenol is effective, safe and reliable, it has a wide application 















juveniles out of water and so on. 
 
Key Words: Marsupenaeus japonicus juveniles; eugenol; anesthesia; oxygen 
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25℃-27℃时，5 mg/L 的丁香酚可在1 min 麻醉大黄鱼(8.4 cm-11.8 cm)，鱼体入水
后3 min 左右苏醒；20 mg/L 的丁香酚在23 s 内即可使大黄鱼进入麻醉状态。 
1.4 解热作用 












    杨柳依等[9]采用蘑菇酪氨酸酶多巴速率氧化法测定酪氨酸酶活性，观察10种
中药有效成分对酪氨酸酶系统的调节作用。实验结果表明：10种中药提取的成分
对酪氨酸酶活性、黑素生成量上具有剂量依赖性抑制。其中丁香酚、姜黄油、没
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